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JKHfi&8 0JBfflfcJ£A 0cfi, 3^£B9<59T^» S A^ 1 O 
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[0 0 7 4] 

3 KZ&mMM 1 OOSffl^JtA ^dOtfetti-f-^O^HHitfc^^^: ( 
7) lei U#ffl$*i&o 
[0 0 7 5] 

0d= 0c- A 0d (7) 

J&Mtnl 0OJSMJKte> TMl 1 9 *>4*'frfc*t Lti^: 

nff 9 <Dwmm t -c v^^kieoh £ * & *> o-c* & o 

[0 0 7 6] 

msBRajffi^inasjg-fe n2ocuisi;3 <DW&%H<oiimj&v>mfc 

Jn^E^ttBT^-^O^-HHB^aq^-t^ ^tib<D$il&T~-?ap, aqh. ItffB 
lR*5«^atW-i«¥S 2 5 J: *) ^ *LfcIRa& 3 om&ftB. B bO^HUit t 
£>> ^ (8) Hi «9^M^Cflci3^^Jnj£J^ao= T (aox, a 0 z) 

[0 0 7 7] 

ao= T (aox, aoz) 

= T (ap • cos 0b— aq • sin0b, ap • sin0b+aq • cos 6b— g) 

(8) 

[0 0 7 8] 
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^3 8 (J^T> ±«3 8tv^) \ZffimiT2>W\imb*m%kLX%Z> :i b<Ot L 

eij#ri t pj#:r2 h ^^^^^tL-e^M^ 8 . mmm 1 0 ic^i- & o £ fc, 

[0 0 7 9] 

fit, ^w^-eti. i o «t -9 & witi^; > * r <D&mmi~~*AKtt 
fc-f&Am i opwflcffl^sis 2 o^jiiaj 9 jttrFffii^ 1 1 > s > ±.# 

g|53 8) O-ett-etL^m^Gl. G2, G3, te©#PII#ffli£^:& fc* 
[0 0 8 0] 

S#*a^f 1 6 izmM&WLX^&&W]i^MU<OM>bGU G2. G3 

, &Hfl^^SP<0£'W5K G2. G3, te<DiiLW.*^tr-? b It, #PJ 

& 0 ^tfncfi. ^!lx.(f|ll4 K7F-f£ ? #^cJil§|5 9 0m^G10fiffi{i, f** 
»9<0j»ffr8O4M>^^ #Ti^l 1 

<^i^G2^fiS(i> MTI» 1 1 <7)0Mtfi 1 0 (D^^hTMU 1 1 Ott'L^lRl 
tcjg^|t2^i:m t LT^£tU ^*L«b<7)£|gttl, t2<^&*&^Ca6^*6'b*vC 

-o\<*xi>mWiX*$>& 0 

[0 0 8 1] 

tt<b KM L XttfoM %famm& K%2> <DX\ 3 8 <Dm'kG4<Vi±W it £ 15 if 

[0 0 8 2] 

J]gg&3. ±#SB3 8) <afi;|>GL G2> G3. (^co^HSr^-t-T-^O^ ^-RlJtitfa 
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[0 0 8 3] 

Kmnt&mmw hi^^^d #>i attfia* t x - * t± , n?i j# k <t *«e> r & 

*«1-*J:5fcLTi> £v\> — jRfc, ±gE#H0#ffl^SP<Ofi^Gl, G2, G3. G4<£> 
to**, MM. t'fXii, AWO : £S J HfcMi:*IMtfc& , ife»K -^*MB5M#K* 
o%*T> A0?)#IOTlOf-^*^ ±IB#^mB^§|5<7)m^Gl> G2, G3 

[0 0 8 4l 

ajk) R^mus(om^nmdbo^mmt, mw&mm&m^&t 2 9 k x v 
mmm xo^m^mm^m^Gu G2. G3, G4^f*^s 0 

[0 0 8 5] 

£P3 8) «ftl^a~^d^±^i^ 13^46 ^ttrv^o-e, ^<0i®^JK 

tt^BOM'bGU G2. G3> G4<£&Srt*##> <b ti& i £ & £ 0 
[0 0 8 6] 

0Jx.»fEI4*#j!aL"T\ raiH4 0&fflHrfi:«-t-AJHI#2^MU 

tBIE# 2004-3037327 
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M9<Dm'bGW&E.<OE£Bit. (tl-sin0c, -tl-cos0c) t*2>o tfz, T 

msbi KD^mmmcpKisn^mmnmited m^x^dd<o) x$>z><d 

Z%Lcti-&t^ (Lc • sin0c+t2 • sintfd, — Lc • cos d c— 12 • cos 6 d) i: 

2 (o-^mu9Rxrrmui isvc, ji^3&oui#g&3 sot 

[0 0 8 7] 

#HO#ffi^SB<om^GU G2, G3> G40ftS*r#«>fc^ ifMtf 1 6 it, str 
fB##m^*#aj#^3 l^IiffL, ^PJ^H^^om^GU G2, G3^ G4 

»t&AMlO#^S^G0Ofi[fi (xg, zg) £;£a6&o 
[0 0 8 8] 

3, z3) > m3, _h#g|53 8 <Dm>bG4<DtiLW%.V ? MM* J ttl^*l (x4, z4) . m4> 
AP*5 1 ©f^i: fafroX-£M <DM®- 2 <£>AJM 9 Ofi^GlOteflt&tFfi**:-^ 
-ett (xlL, zlL) , mlL> pgW#2 0TB18Bl 1 O^MO&lt&tfMfc-efrL 
•Ttt (x2L, z2L) , b2U 5&ffiO^JW#2 <7>AJH£B 9 ©S^GlOfttt&tfMfcfc-e 
tt-Ttt (xlR, zlR) , mlR> mMfc2<7)TMMl 1 OSMEOftfltRtfm***- 
tt-TtL (x2R, z2R) . m2R> AH3 1 <7)#:fi£M (=mlL+m2L+mlR+m2R+m3+m4 
) fc-fafc. ##^^Cp^i3tt^A^lO##:fi^G0Ofem (xg, zg) »i* 
^ (9) KJ: *t& 0 
[0 0 8 9] 

xg= (mlL • xlL+mlR • xlR+m 2L • x2L+m2R • x2R 

+m3 • x3+m4 • x4) /M 
zg= (mlL • zlL+mlR • zlR+m2L • z2L+m2R • z2R 

+m3 ■ z3+m4 • z4) /M (9) 

£<£«KLT##*'Mm#m¥l8:3 lOftl^fft^ 
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^3 20Mt, MPfet^tlift3 3©5rat*Hff1-ao 
[0 0 9 0] 

fi^GOO^g (xg, zg) OB#^>j7 , -*£ffiv>-c, %fcW&& C p Id j3 *t & 

s<kGoo*tia ( xg , zg) <7)2PM5Mi, irflysauRcpojR^ojcjk* 

i-^*#:S^G0OjP^ T (d2xg/'dt2, d 2 zg/dt2)^i6fb*L& 0 fLT, :o 
jtaj$£ T (d2xg/dt2, d2 Z g/-dt2) t , HtrfB»^j]n^m-lliJ^ 2 8 «fc 19 e> 
tL^##:MI^CpOil^O^TOM^mCf^fett^>ijn^ao= T (aox, a 0 z) £ 

<7) ^ ^ i> )vm & j$att> & £ £ k «t 19 , mtmm& cuz&wz Mi^s.^Go<Dmmm 

a =T(ax, az)j) s Mtb h ti%> 0 
[0 0 9 1] 

9 k i 19 t> titz&mfc 2 <o±mu 9 iiFTins 1 1 (DztL^tuDm&Mm e 

S£) ^t*-* t^<b, Hufe&SRS>iM£Sltffi^l£3 OO^Iil^I^Iia 
oT, MI5##:M^CptC^tt^)#W#2 0jS.-irTOl 2<7)fe«^i6^tt^> 

0 ®4£#HBLT, |WII114 0^Eli^@i-^>p#2 tcML. TJ&ISB 

1 (0Mtpl OO^k^j^WMgiU 2^)^ft^ft?) ihdt-f 

%fcmm&cp\,z3a) l fz>%.-wmwi 2<DitLW<omm U12, z i2) ti N (lc 

♦ sin0c+Ld • sinfld, -Lc • cos 6 c-Ld • cos 0 d) (tSU EI4-ete0 

c<o, #d<o) o m-fi<Dmt£2 K-D^xi> isjire& & 0 

[0 0 9 2] 

£<bK, i^fifl 2 0##^UfcCp^£&t&f£e (xl2, zl2) tmm 
##*'lM£tt#tB^|S:3 1 izX VjfrftbftfzMfcmMMCpK&lf&Mfom'bGQ 
<Di£W (xg, zg) <DT-?<D^mmtfrt>, tftl^GOtMt &-#W#2e7>JB. 
t^l 2<Dfif^^ h;vT( x i2- xg> Z i2- Z g) , i-^t)*,. lulB^ (5) K&W 
^AXf, AZf, AXr, A Z r^i6 *> 0 
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[0 0 9 3] 

H5*#MUT, *HJ6^]jR-eji, ARIl*** 3 F*J*A±-eita:^»-Ci65tL-r 

iffjhttttfcv^) £i5»t&JS.-ifliMffl 2 fcMPif 1 3 a fcOKOjjcsp^lp] ( 
x fft#|p]) <nmm A x mpOri** 5> rt* $ tixmMWMgtW: l 6 fcSB«#*# 

LtU^; v»-f*t*»— ^<7)P#2lcov^T»JJL7t^<7)^Mjil#2, 2?* 

[0 0 9 4] 

i:ollO*¥^Eittf*if^ ABHOiea:#Jh««l^»t*±flB 
l£g (xtt^|RlOfi[«) {±, 2^^xtt^^±ffi^lAxmpO/itt 
^J£tH«ri 2^#ffi«^Cplci$JtSfi:tt (xl2, zl2) O^EHI^xttffiS 

[0 0 9 5] 

2 1 2o#<«^c P tc^it^fist, Mfcmtomm^%L2 

5 K j: *JWKrao*IWffi:**: i:i^t, AW 1 oI»»|Ji$W a J: 
2, 2 Ofrii^tMD&WmStii 1 2 , 1 2 O^M^CpK^t&fcM^JEg 



tbSE# 2004-3037327 



&m 2003-112893 



^->>: 33/ 



2,12 OF^Ol&iS^|^0{®^±|B^o^>|lJ^T-e*^j#^-^(± % AFbI 1 <£> 

cpizten&MM.-nmmi 2, 1 2<Dttt, it*i^cp©ii,s (.ituim 

f^ 1 ^iw^^t-km^ t~?2>mMrsm-?$>2> tmmzti&o 
mm&cpK&tf&m%.-gmmi 2, 1 2^1^, ^^i^cp^m*^ 
tK¥^ie^i^<=&'9oo > ^ixb<D$&M^mmmm<%z>Wi&K^ Am 

[0 0 9 6] 

2t:#i^*RMi^ (&™i 3 

teg (xtt^fRj^g) 04-HHft£:> J£"i-fie#tti^3 2-e^i6^JS.-ifMli51 2 
co##m^Cp^^tt^fS:g (x$ft^ffi]iiS) ^HIflttMP'fiS#ai¥^3 

EHSi:^o'v^T, ##m^G0i:^-irPtn 1 2hMPiI13a t<Dj®ttM*& 
Wm& (#L<(i, ##:Mt^CpOx^|6]^i3tt^^eMiSM^) 

[0 0 9 7] 

fit, EJ6 (a) KTFtZofc, %faM<bG0i!)S%.Wmm 1 2 X *) i>m&K& 
Z>t% £«\ ^(D^m^a 1 2 <D§k^\ftnT\~feW33ftm Stf^lTh t IT 

> w^mmi 2<Dxm^i^m^mRtiim^(Dxm^^m: (afikoi 
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&JW# 2 1 3^<7)M^«9<7)ffiM^A^ttLTv^<J:^^^ 

UitT^tt^^o ^^t, El 6 (a) (7)$0< J^WMfflfl 2^##m^G0J: *9 
^Mtw^^^-Cii. _hfBco$P < gift LTV^p)#:2 <DJ^#fm*<7> xlft^" 
tPl^M £ & o 2> t , mfo 2 spfflj 1 3 <75 J^M (7) (5 L 

£OTt\ jsirwg& 1 2 7&*##s>kGo i i) i> mm Kfete-tz x ftm-si* 

[0 0 9 8] 

EJ6 (a) TiifilTV^ 1 o<7)pl#:2 O^^^^tclll^LTiS 19 

c) fc^-C&EflS-eab&o 
[0 0 9 9] 

HI 6 (b) x#^|niT'#^:S^GO^MPg|tiJl 3 a t& 

^G0Ofi:S^*bLTV^lfiI#2<^MPI5@il 3 a hj£fill 2 t<W~ft& 
m^I#2<7)J£TOl 3<^/gffi<7)t5^M^ Atc ^ LTV ^ 

t^iSTOfifitc^^o HI6 (b) C7)$n< xmJjfafc&*f2>%feS.^G0<D 

^:«^%Lrv^p#:2<7)MP55«iJl 3 a £J£WIHfU 2 tOP^^^^lT 

[0 10 0] 

* 11 6 ( c ) «t 9 K % ##fi,^G0^M P BQJSf 1 3 a i *) & MM 

-eoMP mm 1 3 a n&wjjfamr titttti-z t l 

T, WPlf 1 3 aOxtt^lfiJtf TO^J^ffl^xil^lRltf i: Lt^: 
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> *<&W#2<PJfc£2JfftBj£te. MPHffil 3 aOtatantTO&'lt^^So 
X\ M6 (c) ^<MPM0 1 3 a^##m^G0J; ^ ^m#J^^^^-C{i, 

<DJ%RJjftm&M, MPif 1 3 aOt5l3nrFOfttttfc&& 0 
[0 10 1] 

[0 10 2] 

1 2fcMPMSJl 3 afcOffi^^fH^Ci^ft:, MPMfifrl 3 a^l&il 
2«^l^^tt, ^fli^OA^O^H^^v^TMPHIpl 3 aOj5<C« 
[0 10 3] 
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5 ?:#ltT, A 1*9 1 OHUf2lt3z:#jt^tg^i3lt^^.-irTO 1 2 <7>4»^£>tf:A 

tUv^o Lt, ±IBIB'ic##t^-iiMli5*^$Ha^\ J£.lirTO • ^ 
[0 10 4] 

101 2oi2:a^^i&ii:T^«^/diS^L-c^$tL^> 0 i-^^*>. 

3 7 ^mmttz xm lommfm^irfi^mmMmx^-ox^, &mmi 2 

[0 10 5] 

on m tz&K, ±M<vm < &7ELtzfoKt)fcm&<DMfomn?kc P 

[0 10 6] 
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[0 10 7] 

*mr)v?jA xmmz ti?zM& 2 <DMW}^.m^mm%n vmx$> 

xm 1 <D&mM%.z>*mijDmmg<Dm (^^hit^^^c^mn^mmm 1 6 k 

len^tLTv^) m%m^m.^mmmma^m3 4 kx bfrtz%mm 

M^Cf^ibnt^##:m^GO^niSjga=T(ax, az)©^0ft*^ luffi^ ( 
2) i:± *K «NfeLTV>a|ipfl:2 ^ffl1-£JF^Ctl F =T(Fx, Fz)0«5fett*» 

Rt)i±, T (0, 0)T** o 
[0 10 8] 

* fc, WraEttEIBf^S 2 5 K J: 19 4-®<W^ * >f AT^Jif$ *i£fflH£2 

<7)i»ti^it3f tit$> ^t^i: i±> Aug 1 (DfcmMRxfmjj un&m 2 1 
, mm%fam>L^mmn&^&3 4 Kx^^hntzmMmm^cnz^hM 
fom^Qw^mm. a =T( a x, a z) <^ehi t , mrsBj&irteiiir m#« 32m 

* (5) OAXf, AZf, AXr, A Z r<£> 7*— ^ cO-^-IU'fit) fulfil: 
(5) fc£t)^ #P#2fe<0*^Ff=T( F f X) Ffz ) % Fr=T(Frx, Frz)0 

[0 10 9] 

— 3u iUf^MEffil 6i±, ±^<7) i ^ ^tM^i#tH¥t 3 1, 

^MjK#ffi^3 4. j£tffi«jtm¥S3 2. MP<£a#m#^3 3, mm 

[0 110] 

m^&3 okx v^&bti&MifcmuMcpi,z&w%&mfc2<Dmiimmux& 
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^*L<*>2WfJb9HlU 1~^^*>, #«*mCp^fe»t**B»9XtrFB«l 1 
OMi&Gl. G2©^*l^*l^JdJW (*fl«**CpOlKjftC0J=Wi-*JnajK) ** 

^*®Sl530$6^M^CftC*3tt^*n^ao= T (aox, a 0 z) i:0^*h;l>5fo£ 
[0 111] 

Ktmm&imxmtt 2 9 k ± *, 2 <d^mm 9 r uriM 1 

SB 1 1 <D^rti^n<DM lm&m&$it!> h ti& o 
[0 112] 

iJ^H^S 1 6 *±, MffiMi^-^ > hitt5&¥«4 0 <D*m*m$fL 

mt±, tmfcEU3m&£&3 9. Jsi#^-»iijg#tB^3 5, m^mntm 

#W^2<0|»M«fl 0, ^M08HfpM1-^»-=E-^>h^M#H^i6^tL^, o 
[0 113] 

SfcfclWIHcii, BB7*#JHLT, 41% #W#2 0T11»1 1CKU TM 
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, ztirfrmttmmmcfK&it2>&%-mmz±^x, t (f 1x , Fiz ) > T( F2X> 

F 2 zk T (a2x, a2z)i:L> SCTJM 1 l«lt^ 2 ino T»l 
lOfi^G20^5SSE&^K1-^>SI!j^5g^:^ ^fa* (1 0) t%2>o 
[0 114] 

T (m2 • a2x, m2 • a 2 z) = T (F pt- F2x, Fiz— F 2 z-ni2 • g) 

$>xJ:^ T (F2x, F2z)= T (Fix— m2 • a2x, Fiz— m2 • a2z— m2 • g) 

(1 0) 

mm i os^G2ojn^ T (a 2 x, a 2 z)te, ffiiBWte&spinsjKir 

I 2Kf1MB1-&M0£CtJ T (F l x, Fiz)(±, MfiilCli, 8T«im 1 *^r*-£ 

p#2 i'o^rmiEj^^«^^3 9 tcj; y)$ubt>tiz>m%.i)omfcmKmL 

M0£C(J T (Fix, Fiz)t±. tulB^: (2) X «#<b;h^K* T (Fx, Fz) T 

&mfc2tfmmm<Dmft-?*!>&£ #^±> t (fix, fiz)=t(o, o)-e& 

affl!OJHI^*e**fc#jci±, H»S^jT( Fl x f Fiz)Ji, IffB^ (5) OtfcEC&T 
(Frx, Frz) "C* !K &m&2imm<OW#-"?$>%> t%K&^ M^tt (5) OJ^ 
^T( F fx, Ffz) -CfcJSo 
[0 115] 

fct, &W#2tf>lfcWfi!Jl 0fcflMfl^&Wfi&R# T (F2x, F 2 z)fi, Pfl^ 
SMniM#m#l£ 3 5 £ £ «9 3&i6 ib fr£TJM 1 1 oav^G20JniiJg T (a 2 x, a 2 z 

)<Dr-*t, BRum^WLZ QKzvuLibbinzmmJi (= t (fix, f 1z )) 

-ti55£ do) tci *l* 0 

[0 116] 

£ fc. IU7^#HBLT, TJfi&m 1 o3fe3S«poj£lrB3fi!f 1 2 fcflMB 

I I <om^Q2<Dm *) oittt^-^ y \ £i G2 > Tffii§i5 1 1 om^G2^m {9 <7)^jn 

^E^a2^1"^o ttz, miBEI4^jS$^rT. TBISP 1 1 «>£'frG2fclfc08fl& 
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t? (=Ld-t2) t-t&t, tmui i<Dm>bG2<D®t)<D®m;MW)i~m-f&mm 

[0 117] 

IG2 ' «2=Ml-M2+Fix • t2' • cos0d-Fiz • t2' • sinfld 

+F2x • t2 • cos 0 d-F2z • t2 • sintf d 

M2=Mi-Ig2 • «2+ F l* * t2' • cos 0 d-F]z • t2' • sintfd 

+F2X • t2 • cos0d-F2z • t2 • sintfd 

(1 1) 

^ (11) t«^Mi(±, ^ (11) ^*?*TIBI«B1 l&^-t&MHfc 
2 JCOv>TT»|BflcR*ftffljSaise^a: 3 8 K X *) m&Olm fLSflcK&fis 

«2**- ^fBJW##SP^Jn^#m^©3 6 K«fc 0##k*L&TIS*Bl 1 <Dftm 

KDmmm-e&Zo t (f 1x , fiz)«, m^ao^ j^^«^¥^3 

«&<b*L&J^#<Z>«^^&& 0 T(p 2X) F 2 z)fi, BufB5£ ( 

10) i:J:^*f>iis^i?ft5 0 itit*-^ > M G2 iiTJfilSB 1 1 © 
m«n2^-9-^XO-7*-^^t*^ *f>^Ci6mi6^tLTv^^3®^gl 6 USB 

[0 118] 

^OiJcf^f-^i:, flcR*f^ffl/St*5g^g:3 8tci^>^K^ffl^^ h 
^ol^fof-^i:, W##«PAlraajK#m#S3 6KJ:&TJj&*B1 1 O^in 

3$js« 2 ot ? -^ t> w^#ai^g2 9^i*Ti»aBi KomfflMmeawT 
~-?t, mm^, (i o) k «t J}^^tt^w0^ T (F 2 x, F 2 z)<7)T ? -^ii, * 

fc;fc£#3fc#fcTK*&l l^)flttt*-^>HG2^ (Ld) , fi>i>G2<7M£§( 

t2)£>y-*-* fc^f>^ffB^: (11) KJ: D*i6<b*i£o 
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[0 119] 

IBtn*-^ > HtS¥©4 0 (i, _tffiO i ? £ 1 1 Oj^GStU 1 0 O 

[0 12 0] 

5SCfc:*^<^ (1 2) (tfriaa; (l 0) £I^CBc>:£) J: ^ . 9 <3flSi 

[0 12 1] 

T (F3x, F3z)= T (F2x— mi • aix, F2Z— mi • a\z— mi • g) 

(1 2) 

T (F 2 x, F 2 z)WU ftKMrntf. (1 0) Ci t)-#Lt&fzmm%si o<om 
fByj-e*4o T (aix, aiz)M\ tuf2P#^-^nii^ffl¥^3 5i:£») 

[0 12 2] 

(13) (1 1) tm^^) KXL jdtim9<Dmmitli8V>WfrK 

[0 12 3] 

M3=M2~ Id ' a 1+F2X • tl' • cos ^ c— F 2 z • tl' -sintfc 

+F3X • tl • cos 0 c— F3Z • tl • sin 0 c 

(1 3) 

M2(4, (11) K**)-$itb(btitzmm$fti o^-^>>, t< 

F 2 x, F 2 z)i3\ HufS^; (1 0) Mi $ Jfcfc frfcflfcKItt 1 OOMSTRZu T (F 3 
x, F 3 z){±, mifisS (12) J=i »?3fc#&:tofc&BM&8 0HI&R2K Igi**> * 
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